AD-A079  975  FOREIGN  TECHNOLOGY  DIV  *R1SHT-PATTERS0N  AFB  OH 
EXPLOSIVE-MAGNETIC  SENERATOR(U) 

AUG  79  A  I  PAVLOVSKIY*  R  Z  LYUDAYEV 
UNCLASSIFIED  FTD-IO ( RS) T-ll 87-79 


END 
2  -80 


MA079975 


ACCESSION  FOR 


NT  IS  GRAAI 


UNANNOUNCED 


DISTRIBUTION  STATEMENT 


BY 


DISTRIBUTION  / 


AVAILABILITY  CODES 


DIST  AVAIL  AND/OR  SPECIAL 


DATE  ACCESSIONED 


DISTRIBUTION  STAMP 


79  12  4  007 


DATE  RECEIVED  IN  DTIC 

PHOTOGRAPH  THIS  SHEET  AND  RETURN  TO  DTIC-DDA-2 


OTIC  0Fct™  70A 


DOCUMENT  PROCESSING  SHEET 


FTD-ID(RS)T-ll87-79 


FOREIGN  TECHNOLOGY  DIVISION 


EXPLOSIVE-MAGNETIC  GENERATOR 
by 

A.  I.  Pavlovskiy,  R.  Z.  Lyudayev,  et  al. 


Approved  for  public  release; 
distribution  unlimited. 


FTD-lD(RS)T-ll87-79 


EDITED  TRANSLATION 

FTD-ID(RS)T-h87-79  30  August  1979 

MICROFICHE  NR:  #5-7  ‘i-C'CO/lt/ 
EXPLOSIVE-MAGNETIC  GENERATOR 
By:  A.  I.  Pavlovskiy,  R.  Z.  Lyudayev,  et  al . 

English  pages:  7 

Source:  USSR  Patent  Nr.  266100,  17  March  1970, 
pp.  1-3 

Country  of  origin:  USSR 
Translated  by:  Bernard  L.  Tauber 
Requester:  FTD/TQTD 

Approved  for  public  release;  distribution  unlimited. 


THIS  TRANSLATION  IS  A  RENDITION  OP  THE  ORIGI¬ 
NAL  FOREIGN  TEXT  WITHOUT  ANY  ANALYTICAL  OR 
EDITORIAL  COMMENT.  STATEMENTS  OR  THEORIES 
ADVOCATEOOR  IMPLIED  ARE  THOSE  OP  THE  SOURCE 
AND 00  NOT  NECESSARILY  REFLECT  THE  POSITION 
OR  OPINION  OP  THE  FOREIGN  TECHNOLOGY  Dt- 
VISION. 


PREPARED  BY: 

TRANSLATION  DIVISION 
FOREIGN  TECHNOLOGY  DIVISION 
WP.AFB,  OHIO. 


-ID 


-79 


Pate3S  Msl  19I2— 


U.  S.  BOARD  ON  GEOGRAPHIC  NAMES  TRANSLITERATION  SYSTEM 


block  Italic  Transliteration  Block  Italic  Transliterati 


A  a 

A 

a 

A, 

a 

P  P 

P 

P 

R,  r 

! »  6 

B 

6 

B, 

b 

C  c 

C 

e 

O  c- 

lS>  9  S 

b  B 

B 

i 

v. 

V 

T  T 

T 

m 

T,  t. 

r  r 

r 

t 

G, 

g 

y  y 

y 

y 

U,  u 

E  A 

a 

d 

D, 

d 

&  $ 

* 

F,  f 

E  e 

E 

t 

Ye 

,  ye;  E, 

e*  X  x 

X 

X 

Kh,  kh 

M  w 

m 

OK 

Zh 

,  zh 

U  4 

u 

H 

Ts ,  ts 

3  3 

3 

3 

z. 

z 

H  H 

H 

H 

Ch,  ch 

H  H 

H 

U 

I, 

i 

LU  uj 

W 

m 

Sh,  sh 

R  M 

R 

a 

Y, 

y 

m  m 

m 

* 

Shch,  shch 

K  H 

K 

K 

K, 

k 

b  h 

2> 

% 

It 

i  1  /I 

n 

A 

L, 

1 

b!  u 

hi 

y 

Y,  y 

1 ,  , . 

M 

M 

M, 

m 

b  b 

b 

k 

l 

H  H 

H 

H 

N, 

n 

3  3 

3 

1 

E ,  e 

0  o 

0 

0 

o. 

0 

KJ  io 

10 

» 

Yu,  yu 

n  n 

n 

n 

P, 

P 

R  R 

R 

A 

Ya,  ya 

*ye 

When 

initially , 
written  as 

after 
e  in 

vowels , 
Russian 

and  after  -b,  b; 
,  transliterate 

e 

as 

elsewhere . 
ye  or  e . 

RUSSIAN  AND  ENGLISH  TRIGONOMETRIC  FUNCTIONS 


Russian 

English 

Russian 

English 

Russian 

Engli s 

sin 

s  in 

sh 

sinh 

arc  sh 

sinh--) 

cos 

cos 

ch 

cosh 

arc  ch 

cosh  ) 
tann_, 

tg 

tan 

th 

tanh 

arc  th 

ctg 

cot 

cth 

coth 

arc  cth 

coth  t 

sec 

sec 

sch 

sech 

arc  sch 

sech  | 
csch 

cosec 

CSC 

csch 

csch 

arc  csch 

Russian 

English 

rot 

curl 

is 

log 

DOC  -  1187 


PASS  I 


1187 


BXPL0SIVB-IA8BBTXC  GBIBBAfOB 


A.  I*  Pavlovskiy,  B.  S.  lyadtytif  U .  I.  Plyuktevich,  u4  f.  To. 
Gorin 


The  invention  pertains  to  do vies 8  for  obtaining  povorfnl  briof 
currant  polsos,  in  particular  to  generators  of  a  special  typo  in 
oboss  output  circuit  a  poised  electroaotive  force  is  induced  as  a 
result  of  a  change  in  the  sagaetic  flux  shich  e neon passes  the  output 
circuit  and  which  occurs  with  the  explosive  deforsation  of  the 
generator's  priuary  circuit,  such  devices  are  usually  called 
ex plosion-oagnetic  generators  (VBG) • 

In  a  nuaber  of  cases  where  electrical  energy  is  used,  a  gain  of 
considerable  power  for  a  short  period  of  tine  is  regalred  fron  the 
source.  Traditional  aethods  for  obtaining  a  pulse  of  electrical 


DOC  »  1187 


Pl«l  2 


w«c9r  of  toss  aid  hndnds  of  kilo>Jotl««  with  a  dicitioa  oa  tho 
order  of  Miml  units  oc  do  zona  of  aicrasecoads  is  rtdaeid  to  tho 
•a ployaeat  of  aassive  and  awkward  capacitor  hanks.  Tho  large 
dissnsions  and  weight  of  such  systeas  which  cans#  thoir  substantial 
fixed  nature  and  high  cost  as  well  as  the  transient  processes  which 
inevitably  accoapany  an  increase  in  disension  and  a  cos plication  in 
electrical  ceanunicatioas  are  serious  shortcoaings  which  hasper  the 
eaployneat  of  traditional  aethods  in  an  entire  series  of  areas  for 
the  use  of  powerful  electrical  pulses. 

hs  an  alternative  for  traditional  aethods.  recently  aethods  have 
bee a  developed  for  the  generation  of  electrical  pulses  which  are 
induced  in  the  conducting  output  circuit  of  the  generator  as  a  result 
of  a  change  in  the  aagnetic  flux  which  peraeates  this  circuit  during 
the  explosion  deforaatioa  of  a  closed  priaary  conducting  circuit 
which  encoapasses  the  aagnetic  flux  which  is  initially  created  by 
soae  aethod  and  which  capture  this  flux  during  its  deforaatioa.  The 
use  of  cheaical  sources  of  eaergy  such  as  explosives  along  with  an 
electrical  source  which  serves  to  create  the  initial  aagnetic  flux 
peraits  us  to  create  ecoaoaical  generators  of  powerful  electrical 
pulses  which  have  considerably  saaller  diaeasions  and  weight  per  unit 
of  output  power.  The  siaplicity  and  coa pact ness  of  those  generators 
are  coapletely  coapensated  by  the  necessity  to  restore  the  explosive 
unit  of  the  generator  after  each  operating  cycle. 
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f 88  *s  cam  ba  taplojtd  in  all  flalds  of  ml acts leal  engineering 
and  physical  stadias  abaca  powerful  heavy-current  alactcical  paisas 
whose  rapaiitioa  tisa  does  aot  play  a  substantial  role  are  required. 

Bxistiaq  TBS's  have  liaitatioas  on  the  valae  of  the  resistive 
load  aad  the  tine  for  energy  transmission.  The  inclusion  of  an  active 
load  in  the  output  circuit  of  the  generator  is  equivalent  to 
increasing  the  internal  resistance  of  the  generator  which  reduces  the 
aagnetic-flux  naintenancu  coefficient  and  lowers  the  effectiveness  of 
the  explosive* s  energy  conversion  to  electrical  energy.  Further sore, 
the  tine  for  the  increase  of  the  current  in  the  load  cannot  be  nade 
less  than  the  operating  tine  of  the  generator  without  losses  and  this 
substantially  Units  its  field  of  application. 

The  purpose  of  the  invention  is  to  reduce  the  tine  of  current 
build-up  in  the  load  and  reduce  the  effect  of  the  load  on  the 
operation  of  the  generators  as  well  as  to  simplify  the  design  of  the 
generator.  This  is  achieved  by  introducing  into  the  circuit  which 
connects  the  load  with  the  output  circuit  of  the  generator  a 
connotating  device  -  an  explosive  contactor  which  closes  the 
secondary  circuit  of  the  load  only  at  the  last  stages  of  the 
defor nation  process  of  the  generator's  prinary  circuit. 
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The  coat  act  or  consists  of  «  rod  and  disk  nkick  in  insnlntsd 
Cron  ona  another  and  which  hats  boon  inaartad  into  a  contra! 
cylindrical  tnba  which  is  part  of  tha  generator's  priaary  circalt  and 
is  filled  with  explosive  froa  a  dir action  which  is  opposite  to  tha 
direction  ia  which  tha  detonator  is  located. 

h  longitudinal  cross  section  of  tha  proposed  explosion-aagaetic 
generator  is  presented  in  the  drawing. 

The  priaary  circuit  of  the  generator  consists  of  a  copper  spiral 
1,  toroidal  electrical  conducting  surface  2  which  is  the  prinary 
winding  of  the  transforner  connecting  the  priaary  circuit  with  the 
load  circuit,  and  a  conical  part  A  and  central  tube  h  with  the 
explosiwe  charge  5  located  within  it.  The  secondary  winding  6  of  the 
transforner  is  wound  with  cable,  one  end  of  which  is  short-circuited 
while  the  other  is  connected  through  disks  7,  8,  and  9  with  the  load. 
Disk  9  is  separated  froa  part  3  by  an  insulator  10.  a  rod  11  soldered 
into  the  disk  9  is  separated  froa  a  copper  disk  12  which  is  pressed 
into  the  tube  h  by  a  thin  insulation  strip  13,  desirably 
polyethylene.  The  capacitor  bank  It  and  controllable  discharger  IS 
coaprise  a  circuit  which  provides  the  iaitial  aagaetic  field  in  the 
priaary  circuit  of  the  generator. 
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lhai  tl«  V88  operates,  •  a agnatic  field  is  created  ia  its 
priaary  circa it  and  then  the  ignition  and  explosion  of  the  explosive 
occer.  The  successive  deforaation  of  the  priaary  circuit  aad 
cob press ion  of  the  aagnetic  field  which  is  captared  by  it  occur. 
Accordingly,  at  this  tiae  the  iacreasing  aagnetic  field  penetrates 
freely  into  the  open  circuit  of  the  load,  aore  exactly  into  the 
secondary  winding  of  tha  transforner  which  pertains  to  this  circuit. 
At  the  end  of  the  explosion  process  the  aagnetic  energy  proves  to  be 
virtually  coapletely  concentrated  inside  the  toroidal  surface,  when 
the  front  of  the  detonation  wave  reaches  the  disk  12,  the  strip  13  is 
punctured  aad  the  secondary  circuit  is  closed.  The  aoaent  of  closing 
can  be  regulated  by  varying  the  length  of  the  rod  11.  Beginning  with 
the  nonent  of  closing,  a  reduction  of  the  current  in  the  priaary 
circuit  leads  to  the  induction  of  an  electroaotive  force  ia  the 
secondary  winding  of  the  transforner  and  to  the  excitation  of  current 
through  the  load. 


Subject  of  Invention 


1 


li 


gas tic  generator  which  contains  a  priaary 
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closed  electrical  conducting  circuit,  load  c ire ait  which  is  connected 
with  the  prisary  circuit,  a  circuit  which  provides  the  isitial 
aagnetic  flax  which  is  captured  by  the  prisary  circuit,  aad  aeaas  for 
the  explosive  deforsation  of  this  circuit  which  easure  the 
cospression  of  the  aagnetic  flux  captured  by  the  circuit  which  is 
distinguished  by  the  fact  that,  to  reduce  the  tise  for  current 
build-up  in  the  load  and  lower  the  effect  of  the  load  on  the 
operation  of  the  generator,  the  load  circuit  contains  a  aoraally  open 
explosive  contactor  which  is  connected  with  the  neans  for  explosive 
deforsation  of  the  priuary  circuit  and  the  closing  circuit  of  the 
load  at  the  last  stages  of  the  generator's  operation  under  the  effect 
of  the  explosion's  products. 

2.  In  accordance  with  paragraph  1,  the  device  is  distinguished 
by  the  fact  that  to  siuplify  the  construction  of  the  generator,  the 
contactor  consists  of  a  rod  and  disk  which  are  insulated  froa  one 
another  and  ere  inserted  into  a  central  cylindrical  tube  which  is 
part  of  the  prisary  circuit  of  the  generator  and  filled  with 
explosives  frou  the  direction  which  is  opposite  to  the  side  in  which 
the  detonator  is  located. 
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